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The attached report entitled "Engineering Soils Map of Jay County,
Indiana," completes a portion of the long-term project concerned with the
development of county engineering soils maps of the 92 counties in the State of
Indiana. This report, the 88th report of the series, was prepared by Arvind
Chaturvedi and Andrew Garrigus, Research Assistants, Joint Highway Research
Project, under my direction.
The soils mapping of Jay County was done primarily by the analysis of
landforms and associated parent materials as portrayed on stereoscopic aerial
photographs. Valuable information for soils was obtained from publications of
the Soil Conservation Service, United States Department of Agriculture. Test
data from roadway and bridge projects was obtained from the Indiana Department
of Transportation. Soil profiles for the landform/parent material areas mapped
are presented on the engineering soils map, a copy of which is included at the
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The engineering soils map of Jay County, Indiana which accompanies this report was
prepared by airphoto interpretation techniques using accepted principles of observation and
inference. The 7 inch x 9 inch aerial photographs used in this study, having an approximate
scale of 1:20,000, were taken in the summer of 1940 for the United States Department of
Agriculture and were purchased from that agency. The attached engineering soils map was
prepared at a scale ratio of 1:63,360 (1 inch = 1 mile).
Standard symbols developed by the staff of the Airphoto Interpretation Laboratory,
School of Civil Engineering, Purdue University, were employed to delineate landform-parent
material associations and soil textures. The text of this report represents an effort to overcome
the limitations imposed by adherence to a standard symbolism and map presentation.
Extensive use was made of the Agricultural Soil Survey of Jay County published in 1986
*
(1). It was particularly useful as a cross-reference to check soil boundaries and in locating
gravel pits, ponds, etc. not present on the 1940 aerial photographs. Also, a reconnaisance field
trip was made to the county in the earlier stages of the work.
The map and report are part of a continuing effort to complete a comprehensive soil
survey for the state of Indiana. Therefore, a consistent mapping of soil units at the boundary
of the previously mapped Adams, Blackford, and Delaware, counties was attempted; the other
adjacent counties, Wells and Randolph are as yet unmapped at the time of writing this report.
Numbers in parentheses refer to list of references.
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Included on the map is a set of subsurface profiles which illustrate the approximate
variations that are expected in the general soil profiles of the major soils of each
landform-parent material area. The profiles were constructed from information obtained
from agricultural literature and from boring data collected from roadway and bridge site
investigations (25 - 42). Boring locations are shown on the map. Appendix A contains a
summary of classification test results for these locations.
The text of this report supplements the engineering soils map and includes a general
description of the study area, descriptions of the different landform-parent material regions,
and a discussion of the engineering considerations associated with the soils found in Jay
County.
The predominant soils associated with each landform-parent material classification are
covered in the discussion of the different landforms in the county. The physical, chemical, and
engineering index properties of these soils are included in Appendices B and C.
DESCRIPTION OF THE AREA
GENERAL
Jay County is located in east-central Indiana as shown in Figure 1. Jay County is bounded
on the south by Randolph County, to the west by Blackford and Delaware counties, and to the
north by Adams and Wells counties. The First Principal Meridian forms the eastern boundary
with the State of Ohio. Portland is the county seat of Jay County and is located along the
Salamonie River in the central part of the county.
Jay County is nearly rectangular in shape. It averages about 21 miles long (east-west) and
is about 18 miles wide (north-south). The county covers an area of approximately 370 square
miles (245,786 acres) (1,2).
There are 63 miles of federal and state roads and about 802 miles of county roads in Jay
County (1). Many of the county roads are paved, whereas the remaining have a gravel surface.
A municipal airport is located at Portland, and there are several private landing strips in Jay
County (1).
In 1980, the population of Jay County was 23,239. This was a 1.43 percent decrease from
the 1970 population. A population summary of the major towns and cities in Jay County is
given in Table 1.
Approximately 76 percent ofJay County is actively farmed, with corn, soybeans, and small
grain being the principal crops (1). Beef, hogs, and dairy operations are the major source of
income for livestock farmers in Jay County (1). Although there are several small business
establishments in Jay County, many people commute to nearby Muncie and Marion for work
(1).
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FIGURE 1. LOCATION MAP OF JAY COUNTY
5 -









Bryant 277 320 -43 -13.44
Dunkirk and
Blackford 3,180 3,465 -285 -8.23
Pennville 805 798 7 0.88
Portland 7,074 7,115 -41 -0.58
Redkey 1,537 1,667 -130 -7.80
Salamonia 147 162 -15 -9.26
Urban Areas 13,020 13,527 -507 -3.75
Rural Areas 10,219 10,048 171 1.70
County Total 23,239 23,575 -336 -1.43
CLIMATE
Jay County is located in a region of temperate climate and experiences hot humid
summers and cold winters. Tables 2 and 3 contain data on precipitation and temperature for
the area as recorded in Berne, Indiana for the period 1951 to 1980.
The average temperature for summer is 72 degrees F with an average daily maximum
temperature of 84 degrees F. The highest temperature ever recorded is 101 degrees F. The
average temperature for winter is 28 degrees F, with a record low being -18 degrees F (1).
The total annual precipitation is 36.36 inches, of which sixty percent falls between April
and September. The average seasonal snowfall is 29 inches. Thunderstorms may occur on
nearly 40 days in each year. Severe thunderstorms and tornados also occur occasionally and
can result in damage to people and property. The prevailing wind is from the southwest and
attains a maximum average speed of 12 mph during spring (1). The average relative humidity
in midafternoon is approximately 60 percent.
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Table 2. Climatological Summary For Jay County (16)
For The Period 1980 -1988
Temperature (°F) Average Precipitation
MONTH MAX MIN AVERAGE (inches)
January 31.2 17.0 24.1 1.37
February 36.9 20.3 28.6 1.98
March 49.0 29.2 39.1 2.77
April 60.9 39.8 50.4 3.09
May 73.1 51.1 62.1 3.31
June 81.2 59.8 70.5 5.00
July 85.8 65.0 75.4 3.45
August 83.5 62.9 73.2 3.22
September 76.9 55.3 66.1 2.31
October 61.5 43.2 52.4 2.68
November 50.9 34.6 42.8 3.61
December 37.1 23.6 30.4 2.77
Table 3. Thirty Year Normal Climate Data (16)
For The Period 1951 - 1980
Temperature (°F) Average Precipitation
MONTH MAX MIN AVERAGE (inches)
January 33.0 17.4 25.2 2.30
February 36.8 19.8 28.3 2.06
March 47.4 28.9 38.2 3.28
April 61.4 39.7 50.6 3.90
May 72.6 49.6 61.1 3.56
June 82.1 58.8 70.5 4.15
July 85.3 62.8 74.0 3.80
August 83.7 60.7 72.2 3.19
September 77.6 54.0 65.8 3.24
October 65.5 42.9 54.2 2.46
November 49.7 33.0 41.4 2.74
December 37.9 23.1 30.5 2.65
Annual 61.1 40.9 51.0 37.33
DRAINAGE FEATURES
Figure 2 is the "Drainage Map of Jay County, Indiana" prepared in 1953 by the staff of
the Joint Highway Research Project (JHRP) at Purdue University. As illustrated in Figure 3,
Jay County lies entirely within the Wabash River watershed of Indiana. Although the Wabash
River touches the northeastern part of Jay County, the Salamonie River is still regarded as the
principal stream in Jay County (2). The Salamonie River arises in the east-central part of Jay
County, flows northwesterly past Portland and Pennville, and enters Blackford County.
The Salamonie River drains the central part of Jay County from the southeastern part of
the county to the northwestern portion (2). The northern part of Jay County is drained by
Loblolly Creek, Wolf Creek, Campbell Ditch, Bear Creek, and Limberlost Creek which flow
into the Wabash River in Adams County. The southern part of Jay County is drained in a
southerly direction by Jordon Creek and Days Creek into Randolph County, and in a westerly
direction by Halfway Creek into Delaware County (2).
The drainage patterns of Jay County can be classified into three groups. Along the
northern slope of the Mississinewa ridge moraine, subparallel drainage pattern is seen (2,4).
Broadly subdendritic drainage patterns are recognized along the broad plain of the Salamonie
River and its tributaries. The remaining areas exhibit a subdendritic drainage pattern (2).
Although many dredged ditches show a rectilinear pattern, they have only a minor effect on
the overall drainage patterns of Jay County (2).
Although there are no natural lakes in Jay County, a number of ponds do exist as a result
of gravel pit borrow and farm practice (2). A distinct glacial drainageway also exists as a
marked ancient river in the northwestern quarter of Jay County (2), and is now drained by
Loblolly Creek and Hains Creek.
-8-
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FIGURE 3. MAJOR WATERSHEDS OF INDIANA (18)
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WATER SUPPLY
Jay County is located in the Northern Till Plain Section of Indiana as shown in Figure 4.
The major source of water supply in Jay County is groundwater, most of which is contained in
an aquifer located below 150 feet of glacial drift. This aquifer consists of gravel and sand which
contain large quantities of water. Wells drilled into the underlying limestone bedrock yield
sufficient quantities of water only if voids or fractures are present (1).
Another major aquifer in the northwestern part of Jay County exists in the form of a
pre-Pleistocene river valley known as the Teays Valley. This sub-terranean valley trends
east-west, is filled with sand and gravel, and occurs below the glacial drift. Wells drilled into
this aquifer yield abundant quantities of water, and are usually 400 feet deep. Surface water
from streams is also used to augment the ground water supply in parts of Jay County.
The water use summary for Jay County for 1988, a year of drought throughout the
Midwest, is given in Table 4.
Table 4. Water Use Summary for Jay County (5)
(1988 usage in millions of gallons)
MONTH SOURCE
Ground Surface Total
January 61.62 12.87 74.49
February 65.44 14.78 80.23
March 67.76 17.82 85.58
April 72.82 12.47 85.29
May 86.73 9.57 96.30
June 87.56 10.36 97.93
July 78.97 12.67 91.64
August 87.40 11.42 98.81
September 84.36 14.59 98.94
October 72.65 11.02 83.67
November 72.06 18.08 90.14
December 88.51 13.79 102.31
Total 925.88 159.46 1085.33
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PHYSIOGRAPHY
Jay County lies entirely within the Tipton Till Plain physiographic subsection of the State
of Indiana, as is shown in Figure 5. In respect to its physiographic situation in the United States,
Jay County is located within the Central Till Plains Section of the Central Lowlands and Plains
Province (6).
TOPOGRAPHY
The topography of Jay County is characterized by nearly level to gently undulating areas
occurring between the two ridge moraines present in the county (Figure 6). About half of the
area of Jay County is covered by ground moraine, with the remainder being occupied by ridge
moraines, flood plains, and terraces. The Salamonie ridge moraine that traverses the the
central part of Jay County is characterized by inconspicuous swells (2). The Mississinewa ridge
moraine, occurring in the southern part of the county, also shows gentle swells and undulations
(2). The ridge moraines rise so slowly that the boundary between the ridge and ground
moraines is not conspicuous.
The average elevation of Jay County is approximately 945 feet. The highest point in the
county is about 1,121 feet above sea level, and occurs near the southeastern corner of Jay
County. The lowest elevation is about 845 feet above sea level, in an area where Loblolly
Creek leaves Jay County, north of the town of Bryant (1). The maximum local relief in Jay
County is about 100 feet (2,8).
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FIGURE 6. TOPOGRAPHIC MAP OF JAY COUNTY ( 20 )
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GEOLOGY OF JAY COUNTY
Jay County is located on the northern flank of the Cincinnati Arch, which is a broad crestal
feature that extends from east-central Indiana northwestward to Lake County, Indiana. The
crestal area of the arch exhibits low dips, whereas the dip is 35 feet or more per mile on the
flanks of the arch. To the northeast and southwest of the Cincinnati Arch are the flanks of two
large structural depressions, the Michigan Basin and the Illinois Basin. Dip from the flank of
the arch into these basins is approximately 35 feet per mile. These structural features have
had a major influence on the outcrop patterns of Silurian formations in the area (11).
The near surface and surface geology of Jay County consists of bedrock of Silurian age
(Figure 7), and unconsolidated materials of the Quaternary period. The bedrock surface in
Jay County is covered by unconsolidated gravel, sand, silt, and clay deposited during the
Pleistocene continental glaciation. The glacial deposits along the flood plains of the Salamonie
River and its major tributaries are covered by thin deposits of Recent alluvium.
The bedrock underlying the glacial drift consists of about 400 feet of shale, limestone,
dolomitic limestone, and dolomite of Middle Silurian age. These rocks, in turn, are underlain
by a series of calcareous shales and thin-bedded impure limestones which are about 700 feet
thick and are Ordovician in age. Older rocks of Ordovician and Cambrian ages are
encountered at still greater depths.
- 16
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FIGURE 7. BEDROCK GEOLOGY OF INDIANA (21)
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BEDROCK GEOLOGY
Jay County is underlain by rocks that are Ordovician to Silurian in age (Figure 8). Surface
outcrops are seen only at a few places such as along deep stream channels and in stone quarries.
In the eastern part of Indiana, the uppermost Ordivician rocks consist of light- to
dark-colored fine- to coarse-grained dolomitic limestone and fossiliferous limestone that are
interbedded with argillaceous dolomite and calcareous shale. All the uppermost Ordovician
rocks in eastern Indiana are generally assigned to the Richmond Group of the Cincinnatian
Series (10).
Rocks of Ordovician age are encountered at depths ranging from about 500 to 750 feet
in Jay County. Many wells have been drilled into these rocks in eastern Indiana to test the
Trenton limestone for oil and gas (8). The Trenton limestone is usually overlain by several
hundred feet of shale of Ordovician age, which are overlain by rocks of Silurian age except
where the deepest parts of the pre-Pleistocene valleys may be cut into the uppermost rocks of
Ordovician age.
Although an unconformity exists between rocks of Ordovician and Silurian ages, it
commonly is difficult to recognize in drill cores.
The Brassfield Limestone, the lowermost rock unit of Silurian age, directly overlies the
Ordovician rocks in northern and east-central Indiana. It consists of fine-grained dolomite
and dolomitic limestone, and medium-grained fossiliferous limestone. Average thickness of
the Brassfield Limestone in northern Indiana is about 12 feet, but in the northeast corner of





Pleasant Mills Formation - Dolomite, Limestone, and Argillaceous Dolomite
Salamonie Dolomite, Cataract Formation, and Brassfield Limestone
Ordovician ^ Ordovician Rocks - Undifferentiated Shale and Limestone
- 19



































FIGURE 8. BEDROCK GEOLOGY OF JAY COUNTY ( 22 )
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The Salamonie Dolomite Formation, which overlies the Brassfield Limestone, is a thick
deposit of carbonate rocks. Rocks referred to by earlier workers as the Huntington Dolomite
and the New Corydon Limestone in east-central Indiana are now considered to be a part of
the Salamonie Dolomite Formation (11). The Salamonie Dolomite was named for the
occurrences of dolomite near the headwaters of the Salamonie River, in the vicinity of
Portland, Jay County (10). The type locality for the exposures of the Salamonie Dolomite is
in the Meshberger Brothers Stone Corporation quarry near Portland (10). In areas where
exposures of the Salamonie Formation are seen in Jay and adjacent counties, it generally is a
light-colored medium-grained porous dolomite that frequently has been called reef or
reef-detrital dolomite.
In the northern one-third part of Indiana, the Salamonie Dolomite consits of two
members that show considerable lateral extent. The lower member is light-gray and tan in
color, and is a dense to fine-grained dolomitic limestone and argillaceous dolomite; chert is
abundant and is the most characteristic mineral in the lower member. The upper member of
the Salamonie Dolomite is light-gray to white in color, and is a granular porous dolomite which
commonly has been referred to as a reef-type dolomite in subsurface studies done by earlier
workers (11).
The Pleasant Mills Formation, which belongs to the Salina Group of Silurian age, overlies
the Salamonie Dolomite Formation. This formation consists mainly of argillaceous dolomite,
dolomitic limestone, and dolomite. The Pleasant Mills Formation is subdivided into three
members, viz. the Limberlost Dolomite, the Waldron, and the Louisville members (10).
The lowermost member of the Pleasant Mills Formation is the Limberlost Dolomite. The
Limberlost Dolomite was earlier referred to as the Limberlost Dolomite Formation (10, 12).
It is a brown to tan colored, pure granular dolomite that has a variable thickness ranging from
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zero to more than 70 feet (12). The middle member, now known as the Waldron Member but
previously classified as the Waldron Formation, consists of shales that are typically
interbedded with fossil-bearing limestones and silt. The uppermost member of the Pleasant
Mills Formation is the Louisville Member which consists of fairly pure dolomites in northern
Indiana (10).
The Wabash Formation overlies the Pleasant Hills Formation in northern Indiana. It
consists mainly of limestone, dolomite and argillaceous dolomite. The Wabash Formation has
been divided into two members, viz. the Mississinewa Shale Member and the Liston Creek
Limestone Member. The Mississinewa Shale Member is composed of gray argillaceous silty
dolomite and dolomitic limestone. The Liston Creek Limestone Member consists of light-gray
and tan fossiliferous cherty limestone and dolomitic limestone, with nodular and bedded chert
being a characteristic mineral of the member (10, 12).
A nearly level limestone upland, known as the Bluffton Plain, constitutes the bedrock
surface in east-central Indiana and slopes gently to the north . The plain formed upon the thick
sequence of Silurian limestones and dolomites of northern Indiana, and its slope corresponds
closely to the regional dip on the northeast side of the Cincinnati Arch (7).
The general bedrock topography ofJay County is illustrated in Figure 9. Bedrock exhibits
the highest elevation, greater than 950 feet above mean sea level, in the southeastern portion
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FIGURE 9. BEDROCK TOPOGRAPHY OF JAY COUNTY ( 23 )
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A pre-glacial stream system, known as the Teays Valley, was deeply entrenched in the
Bluffton Plain. Part of this entrenched drainage system cuts across the northwestern portion
of Jay County. Across the Bluffton Plain, the Teays Valley is completely filled by Quaternary
glacial ourwash and non-glacial alluvium (7). The deep Teays Valley probably formed because
the massive dolomites and limestones found in the present-day valley walls were more resistant
to erosion than the shales which presently occur beneath the glacial outwash material in the
center of the Teays Valley.
PLEISTOCENE GEOLOGY
The youngest geologic materials in Jay County are the unconsolidated glacial deposits of
Pleistocene age and alluvium of Recent age. The glacial deposits were formed by the ice sheets
which moved over much of northern Indiana from Canada (7). These glaciers deposited large
quantities of clay, silt, sand, and gravel over the bedrock surface of Jay County. At the present
time, only those materials deposited by the youngest glacier ofWisconsinan age are recognized
at the surface. Also, the present day topography is mainly a result of this continental glaciation.
The bedrock surface of Jay County is completely covered by Wisconsinan glacial drift,
except along the Wabash River in the extreme northern part of the county, and along the
Salamonie River near Portland (2, 8). The thickness of glacial drift is variable, ranging from
a few feet to nearly 350 feet (2, 8, 9). However, depressions in the bedrock surface as a result
of the Teays Valley may contain as much as 400 feet or more ofunconsolidated glacial materials
(7).
The level topography of Jay County is broken by two low ridge moraines: the Salamonie
Moraine and the Mississinewa Moraine. The Salamonie Moraine crosses the central part of
Jay County and trends in a northwest-southeast direction. The Mississinewa Moraine
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traverses the southern part of the county, and is roughly parallel to the Salamonie Moraine
(2).
The distribution of unconsolidated deposits of Jay County is shown in Figure 10, and the
variable thickness of these unconsolidated deposits is illustrated in Figure 11. A schematic
representation of the relationships between unconsolidated deposits in the county is presented
in Figure 12.
As seen in Figure 10, the unconsolidated deposits of Wisconsinan age occur mainly in the
form of ground and ridge moraines. These deposits are primarily composed of till, which is a
poorly sorted mixture of silty clay with some sand and gravel. The Mississinewa and Salamonie
ridge moraines are comprised largely of a clayey till; however, the drift material in the
Mississinewa ridge moraine contains lesser amounts of boulders, gravel and sand than the
Salamonie ridge moraine (2, 9).
Unconsolidated deposits of Late Wisconsinan and Recent age are composed primarily
of clay, silt, sand, muck, and gravel. Basins of cumulose drift in the form of muck and peat
exist in a few locations on the ground moraine and within the ridge moraines.
The deposits of Recent age that occur in Jay County consist of alluvium along the flood
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LANDFORM-PARENT MATERIAL REGIONS
The engineering soils in Jay County were derived primarily from unconsolidated
materials. These materials have been classified according to parent material and landform in
the following section. In all, five parent material units have been mapped in Jay County. These
units are glacial drift, fluvial drift, lacustrine drift, cumulose drift, and mined land. The parent
materials are further subdivided into individual landforms for discussion purposes.
Each of the different landform-parent material regions is characterized by its surface
character, overall areal extent, and general soil profile. The soils in each of the regions have
been classified using both the United States Department of Agriculture (USDA) textural
designation, i.e. clay loam, and also the American Association of State Highway and
Transportation Officials (AASHTO) system, i.e. A-6(10). Additionally, the agricultural soil
series that occur in each of the different landform units have been indicated. The physical,
chemical, and engineering index properties of the soils that are encountered in Jay County are
listed in Appendices B and C. Boring numbers, which correlate to the classification test results
presented in Appendix A are given for each corresponding soil unit.
The engineering considerations for the landform-parent material regions are briefly
addressed. The objective of this discussion is to provide a general idea of soil behavior and of
the possible problems that may arise within a given landform-parent material region in Jay
County. For site-specific information, the reader is referred to the information contained in
Appendix A, and to the soil investigation reports listed in the references.
Glacial Drift
Glacial drift almost completely covers the bedrock of Jay County, except along the
Wabash River in the northern part and along the Salamonie River near Portland (2,8). The
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types of glacial landforms present in Jay County are the Wisconsinan ridge moraines and
ground moraine.
Ridge Moraine
Two ridge moraines are present in Jay County. They are the Salamonie Moraine in the
central part of the county, and the Mississinewa Moraine in the southern part of Jay County.
These two ridge moraines are nearly parallel to each other and separated by a level plain of
Wisconsinan ground moraine.
The Salamonie ridge moraine has an average width of approximately 2.5 miles in Jay
County, and is bounded to the south by the Salamonie River. Groups of gravelly knolls are
conspicuous at places along it (9). However, the greater part of the Salamonie ridge moraine
exhibits a subdued swell and sag topography (9).
The Mississinewa ridge moraine has an average width of about 2.5 miles in Jay County.
It is characterized by swell and sag topography which has few sharp knolls and only a few basins
(2,9).
The ridge moraines exhibit a deranged dendritic regional drainage pattern that is poorly
developed. Drainage is improved through the construction of artificial drainage systems, tiles
or ditches. The gullies that develop on ridge moraines are commonly broad saucer shaped
C-type with extremely long low gradients (13). The mottled light and dark photo tones
associated with Wisconsinan ridge moraines indicate the presence of fine-grained materials.
The parent material on ridge moraines is unsorted sand, clay, silt, gravel, and boulders. Layers
of stratified sand and silty sand may also be seen within the unsorted material (13).
The soil profiles for the Wisconsinan ridge moraines in Jay County were divided into two
categories. The categories are high and low areas on ridge moraines and represent the general
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subsoil conditions of the areas of higher and lower elevation on the Wisconsinan ridge
moraines.
The soils developed in the high areas of the ridge moraines in Jay County include the
Glynwood, Morley, and Blount pedological series (1). These soil series are characterized by
clay (A-6(10), A-6), sandy loam (A-4), and clay loam (A-6, A-4) from the surface to a depth
of about twelve inches. Underlying the surface soil to a depth of about 48 inches or more are
clay loam (A-4) and clay (A-6(10), A-6).
The dominant soils developed in the low areas of ridge moraine include the Pewamo, and
the Wakill Variant. Isolated areas of the Houghton (organic) soil series are found in the
deeper depressions on the ridge moraines. The Houghton soils are deposits of shallow water
lacustrine sediments and organic matter and are discussed further under the category of
Cumulose Drift. The surface soils of the low areas of the ridge moraines are characterized by
organic silty clay and sandy clay loam (A-2-6) to a depth of 12 inches. These surface soils are
underlain by clay loam (A-6, A-4), and clay (A-6(10)); silty loam and sandy loam may also
occur at places.
Borehole numbers 32-38, 83, 84, and 94-151 are located on the ridge moraines in Jay
County.
Ground Moraine
A large part of Jay County is covered by Wisconsinan ground moraine. The ground
moraine has a gently undulating topography and is characterized by low swells and shallow
swales.
The regional drainage pattern seen on ground moraines is broadly dendritic. The gullies
developed on the ground moraines are usually of the C-type where clay and silty clay occur.
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In areas where large amounts of gravel and sand occur, V-type gullies may develop (13).
A light-gray to white photo tone is displayed by the high areas on ground moraines and
indicates the presence of silty soils. The low areas on ground moraines exhibit a black to
dark-gray photo tone that indicates the presence of highly organic soils. The parent material
of ground moraines is an assorted mixture of clay, silt, sand, and gravel, with a few boulders
(13). In general, almost all the soils located on Wisconsinan ground moraines in Indiana can
be classified as silty clays.
The surface soils developed on the ground moraine in Jay County generally consist of
clay loam (A-4), sandy clay loam (A-2-6), clay (A-6), and sandy loam (A-4). Highly organic
topsoils occurs in the depressions on the ground moraine. The subsurface soils, i.e. below a
depth of 24 inches, usually consist of clay (A-6(10), A-6, A-7-6), silty clay loam (A-4), and clay
loam (A-4). The agricultural soils developed on the ground moraine in Jay County belong to
the Martinsville, Blount, and Glynwood pedological series.
Highly organic topsoil is found in depressions on both ground and ridge moraines
throughout Jay County. This topsoil belongs to the Pewamo, Wakill Variant, and Houghton
soil series. The organic content of these surface soils ranges from four to 70 percent or more.
The soils which underlie the highly organic topsoil are variable and consist of silty clay loam
(A-4), clay, and silty clay.
Borehole numbers 39-82, 85-93, and 159-226 are located in ground moraine.
Engineering Considerations in Glacial Drift
The soils in glacial drift areas of Jay County are moderately plastic with plasticity indices
ranging from five to 43, and liquid limits ranging from 20 to 65. These soils are cohesive and
range in consistency from soft to stiff. The permeability of the soils developed on the glacial
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drift is low. Consequently, these areas are subject to slow runoff, ponding, and have a high
potential for shrink-swell and frost action.
In areas of glacial drift, numerous road and highway problems can occur. The common
problems that develop in the highly organic glacial drift areas are pavement pumping, frost
heave, erosion of slopes, and poor drainage. Pavement pumping occurs when water carrying
soil particles is forced out between pavement joints or cracks under normal traffic loads (14).
The bearing capacity of the soils developed on glacial drift ranges from low to fair. Slope
failure can occur at places where water-saturated layers of permeable material are present.
Glacial drift areas are also severely limited as sites for highways or streets due to their low
strength, and high frost action and shrink-swell potential. These areas are limited as sites for
septic tank fields due to the low permeability and poor drainage (15). Areas on the ground
moraine where the thickness of glacial drift exceeds 30 feet are potential sites for engineered
landfills with minimal damage to the environment. A detailed site investigation should be
performed wherever a large or heavy structure is to be constructed on glacial drift.
FLUVIAL DRIFT
Fluvial drift occurs in two separate landforms in Jay County: along the flood plains of
rivers and their tributaries, and on the terraces along the rivers.
Flood Plains
The largest flood plain areas in Jay County are along the rivers and their major tributaries:
the Salamonie River, the Little Salamonie River, the Wabash River, Loblolly Creek, Brooks
Creek, and Halfway Creek. The soils developed on flood plains in Jay County belong to the
Eel, Eel Variant, Eldean, Saranac, and Wakill pedological soil series (1). The surface soils on
flood plains consist of sandy loam (A-2-4), clay loam (A-6(14)), and clay (A-6) to a depth of
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24 inches; in some areas, organic silty clay may occur at the surface. The surface soils are
underlain by clay loam (A-4(3)), sandy loam (A-2-4), clay (A-6(12)), and gravelly sand
(A-l-b(O)) to a depth of 40 inches or more. Limestone bedrock may be encountered at depths
generally greater than 17 feet below the surface in flood plain areas.
Borehole numbers 1-31, 152-158, and 227-239 are located in flood plain areas.
River Terrace
Recent river terraces are found along the Salamonie River, the Little Salamonie River,
the Wabash River, and their major tributaries. A large terrace is seen to occur east of the town
of Pennville in the northwestern quarter of Jay County. Recently eroded sediments, and
reworked outwash sand and gravels of the glacial epoch, provide the materials for river
terraces. The river terraces are composed primarily of stratified deposits of silt, sand, and
gravel with some clay. Soils belonging to the Martinsville, Eldean, and Whitaker pedological
soil series typically occur on river terraces in Jay County (1). The surface soils on river terraces
consist of clay loam, silty loam, and loam. Underlying these surface soils are gravelly sandy
loam, and stratified sandy clay loam to a depth of 48 inches. At greater depths, stratified sand
and gravel (A-l, A-2) and stratified silt loam to sand (A-2, A-4, A-6) are encountered.
There are no soil borings on river terraces.
Engineering Considerations in Fluvial Drift
The soils on flood plains are slightly to moderately plastic with plasticity indices ranging
from four to 43, and liquid limits ranging from 20 to 69.
The soils developed in flood plain areas are highly variable over distance and depth, and
can range from loose sands to weak compressible clays. This variability of the soils can lead
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to foundation problems as a result of non-uniform strength. Flood plains are severely limited
as sites for roads or highways due to their low strength soils, high shrink-swell potential, frost
action, and seasonal flooding (15).
The groundwater table in flood plain areas is high and ponding and surface flooding are
frequent. Because of the flooding and general wetness, flood plain areas are poorly suited for
dwellings and for septic tank fields (15).
The river terrace soils in Jay County are incohesive and non-plastic with plasticity indices
ranging from two to 15, and liquid limits ranging from 15 to 40. The soils in these areas
generally have a moderately high permeability and a high porosity. The water table in the
terrace areas is high; consequently, low areas on terraces are subject to flooding. The bearing
capacity of the terrace soils ranges from fair to good. Also, the deposits in terraces can be used
as a commerical source of sand and gravel (13).
For terrace areas with high silt content, frost action and shrink-swell potential are high
(15). This limits the terrace soils as potential sites for roads and streets. Slope failure in cuts
made in terraces is also possible due to water seepage.
The moderately high permeability of the terrace soils makes them impractical as sites for
landfills or septic tanks since the rapid drainage can lead to groundwater contamination (1).
LACUSTRINE DRIFT
Lacustrine Plains
A number of lacustrine plains are widely scattered in Jay County. These lacustrine plains
lack beach ridges, which distinguishes them from true lake plains, and are generally a few acres
in size. In general, lacustrine drift consists of fine-grained materials.
The pedological soils that develop on lacustrine plains in Jay County are the Bono and
Bono Variant soil series (1). The surface soils of the lacustrine plains are characterized by
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organic silty clay, loam, and muck. The organic content of these surface soils ranges from four
to 31 percent. At depths greater than 10 inches, the lacustrine plain soils consist mainly of silty
clay and silty clay loam (A-7) that may occasionally have thin seams of sand.
Engineering Considerations in Lacustrine Drift
The lacustrine deposits are moderately plastic with plasticity indices ranging from 20 to
44, and liquid limits varying between 40 and 65.
These lacustrine deposits have a low permeability and are subject to flooding or ponding
due to a high water table and poor drainage. As a result, these soils have a high potential for
frost damage (15).
Lacustrine soils exhibit poor to fair compaction characteristics. These soils have low
strengths and a high shrink-swell potential which reduces their bearing capacity. The presence
of thin seams of sand, which act as planes of weakness, can commonly lead to failure of cut
slopes built in lacustrine soils. Roads constructed on lacustrine soils should be built on raised,
well-compacted fill material with side ditches and culverts to improve roadside drainage (14).
Additionally, the roads should be placed on quality base material to increase their load-bearing
capacity and to decrease their susceptibility to frost damage (1). The low permeability and




Deposits of muck and peat occur in Jay County in kettle-like depressions on ground and
ridge moraines, flood plains, and lacustrine plains. Most of the muck basins mapped in Jay
County have limited areal extent. However, a large muck basin is seen to occur north of the
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town of Poling near the northern border of Jay County. These muck basins usually exhibit a
dark photo tone, and are characterized by flat topography and the absence of natural drainage
(13).
The major soil series found in muck deposits in Jay County is the Houghton pedological
soil series (1). This soil series is characterized by a highly organic silty clay from the surface
down to a depth of 50 inches. The organic content of the Houghton soils can be as high as 70
percent. Other surface soils that can develop in muck basins include clay, silty loam, and silty
clay loam. Underlying these surface soils are silt, sandy clay loam, and gravelly sandy loam.
Engineering Considerations in Cumulose Drift
The soils that develop in cumulose drift have a very high organic content, and are
characterized by low densities and a high natural water content. The permeability and porosity
of these soils in Jay County is high. These soils have a soft to very soft consistency and are
compressible. The low shear strength, coupled with high compressibility, makes cumulose
drift unsuitable for fill or foundation material. Cumulose drift areas are also unsuitable as
sites for roads and streets. In general, areas of cumulose drift are avoided during construction
as they require special foundations and special fills. However, if this is not possible, removal
of the cumulose drift may be needed. Preloading can also be used to improve the bearing
capacity of these soils.
Although these soils have low to moderately high permeability, they generallly possess a
high water table and are susceptible to flooding and frost action (1). The cumulose drift
occurring in Jay County is unsuitable as sites for septic tank fields or sanitary landfills (15).
Knowledge of the location of muck deposits is important due to the high compressibility and
low strength of organic matter.
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Because of frequent ponding, muck basins may qualify as potential wetlands which are
protected under Federal laws that limit any major construction activity in these areas.
MINED LAND
Gravel Pits
Several gravel pits are located in Jay County, especially near the town of Pennville, and
along the Salamonie River.
Gravel pits are generally found on outwash plains or terraces ofmajor streams. The gravel
pits are open excavations from which sand and gravel have been removed for construction
material. Most of the gravel pits are shallow, although some may reach 30 feet in depth. The
abandoned pits are generally filled with water and may be considered as wetlands under
Federal law. Since these areas are highly variable and disturbed, a detailed site investigation
is needed if these areas are to be used as sites for roads, buildings, and septic tank absorption
fields (1).
SUMMARY OF ENGINEERING CONSIDERATIONS IN JAY COUNTY
Table 5 contains a summary of engineering considerations for different landform-parent
material regions in Jay County. Each of the landform-parent material regions discussed in the
earlier section is represented in the table, along with the probability of certain problems that
may be encountered. The rankings, as shown in Table 5, represent the average behavior and
characteristics of the parent material type, and should therefore be used only as general
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APPENDIX A
CLASSIFICATION TEST RESULTS FOR SELECTED
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PHYSICAL AND CHEMICAL PROPERTIES OF
AGRICULTURAL SOILS IN JAY COUNTY
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APPENDIX B. PHYSICAL AND CHEMICAL PROPERTIES
OF AGRICULTURAL SOILS IN JAY COUNTY (1)
erodl- ! Orgar.ls
£TOU£_
Soil name and IDepthlClay | Molat I Permeability I Available

























0. 01-0. 0M7. 1-8. 4
I I
)0. 16-0. 18 5.6-7.3




















































































-I 0-8 127-331 1.35-1.551 0.6-2.0
8-33 | 35—«8| 1.40-1.601 0.2-2.0
j
32-60 • 2-8 | | >6.0
-I 0-9 l27-38ll.35-l.55l 0.2-0.6
I









0-9 i 8-20| 1.30-1.451 0.6-2.0
9-48120-3311.40-1.60 0.6-2.0




-I 0-5 127-3511. 40-1. 601 0.2-0.6




1 0-10|40-45 1.35-1.55| 0.2-0.6





] 0-12|4O-50|O. 90-1. 50| 0.06-0.2




st j 0-10110-6010. 90-1. 501 0.06-0.2
Saranac 110-11 35-60 1. 30-1. 801 0.2-0.6
|41-6o| 18-151 1.50-1.951 0.06-0.6
I 1 I










Wh 1 0-13! 8-1911. 30-1.151 0.6-2.0
WhltaJcer 113-431 18-30] 1.10-1. 60] 0.6-2.0







|o. 11-0. 1516. 1-7.
8
10. 07-0. 12|6. 1-"
0.12-0.20 6.1-7







10. 12-0. 2016. 1-7
|0. 10-0. 20|5. 6-7
|0. 10-0. 20|6. 6-8
10.10-0.1415.6-6
|o. 08-0. 12I5. 1-6
I0.35-O.45I5.1-7
0.18-0.24 6.6-8
































ENGINEERING INDEX PROPERTIES OF
AGRICULTURAL SOILS IN JAY COUNTY
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APPENDIX C. ENGINEERING INDEX PROPERTIES OF AGRICULTURAL


















-I 0-9 ISllt loam
| 9-31|Sllty clay loan,
i clay, clay loam.




-I 0-9 I Clay loam







-! 0-9 I Sllty clay
! 9-19ISllty clay, clay,
I sllty clay loam.|U9-80IStratlfled sllty





































10-60 1 Stratified sandy
] loam to sllty
] clay loam.











I A-t . A-6
I
A-U. A-6


























-I 0-9 I Clay loan



























































































100 |95-100|70-95 130-80 |
I - I I I
I
I 100 195-100 90-95 !
I
100 1 95-100 1 85-95 I
I I I
100 I 100 I95-100J90-95 IIII
I I I I











100 ! 90-100 170-95 :





























l75-10o!60-loo:55-95 150-80 jIII I
i I i
5 130-70 120-50 | 5-*0 \ 0-35 IIII!!
i I I I I
i I
95-10O|85-lOO|75-lOO|6O-95 |
! 95-100 1 85-100 1 75-100 1 65-95 i























































































ICL, CL-ML, i A-1
I
HL
CL, SC JA-1, A-6,
I I
A-2
|SM, CL-ML, |A-2, A-1,
CL, SC | A-6
Pet Pet I





] 95-100] 85-1001 55-95 30-75 20-30 MP- 11






! 12-16| Clay, clay loam
1 16-601 Gravelly loam
I I
S- 1 0-10 1 Clay
Saranac |10-11|Clay loam, sllty
clay loam, clay.
I 11-60 Stratified 3llty











1 13-1 3 1 Clay loam, loam,



















CL, CH, | A-7
ML, MH I















































100 j 85-100J 75-90 |65-85 j 15-10
I I I I I
| 100 100 |95-100|80-95
I
10-55
































































STATISTICAL STREAM FLOW DATA FOR
SELECTED STREAMS IN JAY COUNTY
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APPENDIX D-1. STATISTICAL STREAM FLOW DATA FOR
SALAMONIE RIVER (43)
03324X0 SALAHOMIC B1VCR AT PORTLAMO. I"
LOCATl«.--let 40°2S'*0-. long 8S*02'20". In HClSCi iac.23. 1.23 «.. «.13 f.. Jay County. Hydrolo^c Unit 0S1201O2. at rljM bent at
dounstreaa side of county rud brtdoe. 2.3 at downstreae from Butternut Cree*. 3.? el -*".'. of Portland. 3.7 al dounureaa ' -«
Little Salaaonle Rlvir. and at alia 70.5.
DRAIKAGf. ARE A.. -85. 6 al'.
PERIOD OF RECORD. --SepteeDer 1969 to SepteaPer 198S.
6AG1 .--ueter-itaoe recorder. Oatua of atqt Is 877.59 ft above national Geodetic Vertical Oatua of 1929 (levelj by Stale of Indiana.
Department of Hatural Resources). Prior to Oct. 1. 1960. nonrecordlng oaoe at ute 1.4 al upstreaa at u .* 6.43 ft - t -
KIMS.— natural floa partially affected by leueqe effluent.
AVERAGE OISCHAJCE.— 26 yean. 73.1 ft'/s. 11.60 Wyr.
O.TREJIES FOR PERI00 OF REC0R0.--Ka.laua diicnarge. 3.460 ft
J
/J ««r. 5. 1963. 5*oe heignt. 16.96 ft; ainlaua dally. 0.4 ft'/l
Sept. 27. 196S.





























12 3 4 5 6 8 9 10 11 12 13 14 15 16 17
KUA8ER OF OATS III CLASS
1 6 8 26 19 26 11 41 30 36 37 21 16 9 11 13 12 IS
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
4 4 4 4 12 4 2 3
1 S 15 60 25 20 8 18 26 25 18 20 17
1 IS 8 40 38 18 19 24 27 37 19 23 18 13
1 7 38 54 39 40 25 17 21 22 15 10 17 6
3 7 II 33 100 39 32 21 19 12 5 8 6








1 2 9 20 34 53 40 24 22 29 20 8 17 13 IS 8 13 5 10
3 6 11 3S 3S 26 23 22 9 15 20 18 17 16 18 14 12 17
2 5 10 17 24 27 18 22 66 20 19 17 12 18 7 14 9 11
I 9 23 17 21 25 X 25 19 34 X 20 20 18 12 16 12
2 10 14 21 21 29 31 X X 18 28 16 14 16 13 16 14 13
343 18 3239 17 39 19 2323222613 1110 13 7 8 7 5 5 4
3 10 16 38 35 24 12 17 19 18 22 31 21 17 12 14 10 5 9
I 1 4 8 23 17 5 10 S 6 9 18 X 27 21 X 31 25 21 X 16 10
2 8 19 17 45 21 13 22 22 22 21 24 17 17 18 9 U 6 12 14
1 11 21 35 18 23 27 15 27 2S 25 12 23 21 14 13 10 • 8
3 X 29 23 22 32 31 22 24 27 X 19 14 12 11 7 9
3 48 69 72 32 12 12 II 18 17 11 10 7 9 5 6 7
3 23 23 27 25 44 35 19 27 X 13 13 8 13 I 13
I S 10 16 X 40
4 IS 15 16
25 X 27 32 24 12 18 19 11 10 12
39 34 44X2525X11
2 7 13 17 IS 26 25 X 19 17 10
4 16 IS 20 17 33 12 12 12 X 26 17
5 5 4 18 37 36 27 13 24 X 12 16 X 21 17 10 14




39 21 X 47 X 24 X 13 14 15 13 10 8
12 21 U 11 13 14 15 12 3
S 16 19 10 17 U 12 15 5 10
232223181312 9 13 2 6
10 9
3 S 7 6 5 I
3 4 2 6 2 2 2
2 2 4 1 1
5 4 3 1 2 3
5 14 3 12
3 1 1
7 4 3 S 3 2 1
3 6 S 4 2 2 3
3 2 2 13 12
2 2 7 2 2 1
2 4 12
5 5 6 2 3
S 3 4 7 4
3 2 4 6 2
S 4 4 2
1 1 1
5 3 2 7 1
5 1 2 6 3


































































CLASS VALUE TOTAL ACTUM PETtCT CLASS VALUE TOTAL ACOJM PEKCT
12 7.8 S69 5368 66.52
13 10.0 497 4799 SO. S3
14 13.0 6S1 4302 45.X
15 18.0 466 3651 38.44
16 23.0 422 3185 33.54
17 x.o 393 2763 29.09
IS 39.0 357 2370 24.96
19 61.0 337 X13 21.X
X 67.0 280 1676 17.65
21 88.0 290 1396 14.X
22 1X.0 173 1106 11.65
23 1S0.0 183 933 9.82
24 200. 147 750 7.90
25 260.0 118 603 6.35
26 340.0 106 48S 5.11
27 450.0 73 379 3.99
28 580.0 93 306 3.22
29 770.0 K 213 2.24
X 1000.0 SI 131 1.38
31 1300.0 34 80 0.S4
32 1700.0 36 46 0.48
33 2300.0 9 10 0.11
34 3000. 1 1 0.01
-86-
APPENDIX D-1. (CONTINUED)
10WESI MEAN OISCHARGE ANO RANKING fOO IK KX I OKI Kb NU4BER OF CONSECUTIVE OAVS la YEAR EDDIHC NARCH 31
YEAR 1 3 7 14 30 60 90 120 183
1961 o.ao 7 0.90 4 l.X 8 1.50 6 l.X 5 1.90 4 2.00 3 2.X 1 2.X 1
1962 2.80 24 2.90 24 3.X 24 3.60 24 3.X 22 9.70 23 18.X 23 20.X 23 37.X 23
1963 1.40 18 1.60 IS 1.60 12 l.X 12 2.20 14 3.X IS 4.40 14 S.X 13 6.X 7
1964 0.70 5 0.97 5 l.X 9 1.60 7 l.X 9 2.X 7 2.10 S 2.10 4 2.X 3
196S 0.80 8 0.97 6 1.19 6 1.60 8 1.70 6 l.X S 2.X 4 2.X 2 2.X 2
1966 0.40 1 0.47 1 1.00 3 l.X 4 l.X 3 1.70 3 l.X 2 2.10 3 4.X S
1967 0.60 3 1.00 7 1.19 7 1.70 9 2.10 12 2.10 8 2.X 9 4.X 10 11.X 13
196) 0.90 10 1.00 e 1.50 10 l.X 13 2.X 10 2.X 10 3.X 11 3.X 9 S.X 6
1969 1.S0 19 2.10 20 2.80 22 3.X 20 3.X 17 3.X 16 S.X 17 13.X 17 23.X 21
1970 l.X 16 1.70 18 2.X 17 2.10 14 2.10 13 4.X 18 11.
X
71 13.X 18 22.X 17
1971 0.8S 9 1.00 9 1.10 4 1.40 5 1.70 7 2.X 6 2.X 6 2.X S 7.X 8
1972 0.S5 2 0.63 2 0.73 2 1.10 3 l.X 4 2.X 13 4.X IS 6.10 IS 13.X 14
1973 1.80 20 2.10 19 2.20 18 . 3.10 21 4.X 24 14.X 24 18.X 24 2S.X 24 67.X 24
1974 0.72 6 1.10 11 1.70 13 l.X 10 2.X 11 2.X 11 J. 60 13 16.X 22 23.X 22
197S 2.10 23 2.20 21 3.00 21 3.20 22 3.X 19 7.X 20 13.X 22 14.X 20 22.X 18
1976 1.19 17 1.60 16 2.50 19 2.70 18 3.X 20 8.X 21 9.X 19 14.X 21 22.X 19
1977 l.X 13 USD 13 1.70 14 l.X 11 l.X 8 2.X 9 2.40 8 2.X 7 2.X 4
1971 l.X 14 1.50 14 1.70 15 2.20 IS 3.X 18 5.10 19 S.X 16 S.X 14 13.X IS
1979 l.X 15 1.70 17 2.X 16 2.20 16 2.X 16 3.X 14 3.X 12 4.70 12 9.X 12
I960 3.00 2S 3.10 25 3.50 25 S.SO 2S 6.X 25 18.X 25 38.X 25 76.X 25 77.X 25
1981 1.40 17 1.40 12 1.60 11 2.20 17 2.X 15 2.X 12 3.X 10 3.X 8 9.X 11
1982 2.00 22 2.X 22 2.60 70 3.X 19 3.X 23 9.X 22 10. 20 13.X 19 23.X 20
1983 0.64 4 0.65 3 0.70 1 0.82 1 0.89 1 1.10 1 l.X 1 2.X 6 8.70 10
1984 1.00 11 l.X 10 1.10 S 1.10 2 1.40 2 1.70 2 2.X 7 4.40 11 8.10 9
198S 1.90 21 2.X 23 2.70 21 3.40 23 3.70 21 4.X 17 6.X 18 8.X 16 17.X 16
HIGHEST NEAR DISCHARGE AM) RANKING FOR THE FOLLOWING NUMBER OF CONSECUTIVE OATS IN TEAR ENOING SEPTEMBER 30
YEA* 1 3 7 IS X 60 90 120 183
1960 1180.X 24 626.X 24 496.X 74 271.X 23 213.X 24 136.X 24 116. 23 10S.X 23 80.X 24
1961 ISOO.X 22 1010.
X
20 701.X 18 S9S.X 9 406.X 6 358.X 4 264.X 3 X9.X 3 158.X 5
1962 2100.X 14 1540.X 8 988.X 5 654.X 4 405.00 7 261.X 10 236.X 6 181.X 10 133.X 14
1963 3140.X 1 1760.X s X4.X 9 S97.X 8 381.X 9 24S.X 13 171.X 19 132.X 20 92.X 21
1964 2640.X 3 1X0. 3 973.X 6 574.X 11 439.X 4 362.X 3 246.X 4 188.X 8 126.X 15
1965 1940.X 18 978.X 22 898.X 10 480.X IS 310.X 17 245.X 14 X3.X 13 161.X 16 107.X 20
1966 592.X 76 355. 2f> 185.X 26 115.X 26 97.X 26 54.
X
26 48.X 26 49.X 26 41.X 25
1967 2350.
X
10 2X0.X 2 1240.X 2 656.X 3 359.X 12 226.X 18 181.X 17 189.X 7 166.X 4
1968 1840.X 19 1110.00 17 X7.M a 485.X 14 322.X 16 234.X IS 197.X 14 172.X 12 143.X 10
1969 1710.X 20 1260.X 15 641.x 21 464.X 17 276.X 21 187.X 21 144.X 21 139.X 19 lll.X 19
1970 2470.X 6 1260.X 16 680.X 20 370.X 22 234.X 23 174.X 22 176.X 18 146.X 18 116.X 18
1971 1330.X 23 910.X 23 775.X IS 436.X 20 289.X 20 188.X 20 132.X 22 110.X 22 84.X 22
1972 2480.X 4 1730.X 6 966.X 7 639.
X
6 439.X S 285.X 7 X7.X 12 180.X 11 1SO.X 6
197) 2470.X S 1280.X 14 777.X 14 651.X 5 378.X 10 290.X 6 222.00 7 181.X 9 XI.X 2
1974 2280.X 11 1300.X 13 889.X 11 540.X 12 364.X 11 256.X 12 217.X 8 207 X 5 148.X 8
1975 2O30.X 15 1330.X 9 759.X 16 434.X 21 298.X 18 231. 16 213.X 10 X4.X 4 148.X 9
1976 2230.X 12 1320.X 10 842.X 12 577.X 10 454.X 3 30O.X 5 237.X 5 194.X 6 134.X 13
1977 1160. CO 25 499.X 25 356.X 25 226.X 25 145.X 25 100. 25 76.X 2S 58.X 2S 41.x 26
1978 24O0.X • 1X0.X 4 1430.X 1 981.X 1 629.X 1 382.X 2 282.X 2 240.X 2 197.X 3
1979 2230.X 13 1320.X 11 714.X 17 S38.X 13 296.X 19 212.X 19 146.X 20 126.X 21 137.X 12
1980 2420.X 7 1310. 12 835.X 13 465.X 16 336.X 14 231.X 17 185.X 15 161.X 17 142.X 11
1981 23S0.X 9 1040. 19 S36.X 22 4S3.X 19 341.X 13 268.X 8 207.X 11 162.X 15 119.X 16
1982 1X0.X 16 1 580.X 7 1050.X 4 672.X 2 S57.X 2 411.X 1 330.X 1 282.X 1 209.X 1
1X3 1550.X 21 995.X 21 XI.
X
23 2S9.X 24 235.X 22 151.X 23 107.X 24 92.X 24 83.X 23
1X4 1950.X 17 1070.X 18 693.X 19 457.X 18 325.X 15 259. 11 216.X 9 170.X 13 149.X 7




»»u«l MM DISCHARGE AW »«tl«,
III row cwikg »«a 31
aimjai «t>« oisomcc wo Marias
la TEAR EaDlaG :EPT£aB£a 30
1961 49.00 7


















































aORWl WKTH.T ICMS (All OATS)
nm OCT aov dec JW US KAflCH AMIl HAY JUME JUIY AUG SEPT
I960 23.X 41.40 83.X 110.
X
137.X 77.40 22.70 34.90 16.20 74.40 10.
X
2.04
1961 1.97 2.32 2.X 2.16 93.X 327.X 332.X 41.X 44.70 24.10 98.X 49.10
1962 4.34 34.X 15.X 391. 111.00 191.X 14.90 39.X 44.X 73.X 2.54 7.
a
1963 3.85 9.13 5.16 11.50 16.X 366.X 109.X 19.X 16.X 21.10 3.35 2. 13
1964 2.29 2.26 1.95 4.12 2.62 276.X 436.X 16.X 1S.M 10.20 2.41 2.14
1965 1.73 2.19 2.72 32.X 121.X 184.X X2.X 8.54 2.S2 1.89 1. 57 2.67
1966 15.X 1.75 3.X 43.50 SS.SO 36.70 35.X 69.X 5.62 7.69 2.20 3.92
1967 3.55 75.20 316.X 67.50 104.X 255.X 69.40 146.X 6.13 6.84 5.65 2.X
1968 2.96 11.90 312.X 146.X 121.X 97.90 61.50 118.00 112.X 6.57 36.70 3.68
1969 4.69 43.20 103.X 233.X 59.20 44.70 137.X 62.X 52.X 15.X 6.X 23.10




193.X 37.X 23.X 33.X 23.X 1.85
1971 2.26 3.X 14.X 18. X3.X 89.X 14.X 45.X 53.40 3.49 2.92 8.58
1972 9.X 4.25 189.X 74.40 20.10 141.X 424.X 48.X 31.90 27.
M
4.61 237.X
1973 55.20 378.X 200.X 82.50 53.X 336.X 159.X 55.X 159.X 9.24 52.X 2.18
1974 3.67 46.40 148.X 277.X 115.X 163.X UO.X 35.X 37.X 26.X 21.20 25.40
1975 3.82 18.40 184.X 187.X 264.X 176.X sa.x Il.tD 62.X 7.94 19.70 4.95
1976 25.X 16.90 103.X 227.X 312.X 122.X 11.50 10.X 40.20 13.X 3.52 2.X
1977 3.98 2.93 2.83 1.83 85.10 100.X 24.X 24.X 8.37 4.14 7.65 18.X
1978 32.X 14.40 320.X 19 80 7.X 494.X 247.X 85.X 10.X 27.70 9.16 2.97
1979 3.37 6.04 31.X 68.X 105.X 203.X 12S.X 32.10 44.X 185.X 161.X 16.X
1980 19.X 248.X 103.X 34.X 59.70 311.X 95.X 17.70 187.X 22.X 32.X 3.69
1981 2.99 2.71 5.25 i.76 63.40 17.X 97.90 208.X X5.X 29.10 6.26 22.40
1982 13.40 10.90 64.70 244.X 266.X 456.X 102.X 100.X 41.40 S.20 4.15 1.34
1983 0.98 22.10 98.90 22.X S2.50 27.40 152.X UO.X 12.20 8.X 2.34 1.46
1984 9.X 109.X 131.X 11.50 132.X 245.X 266.X 34.X 8.23 38.40 15.40 4.86
198S .3.75
1













FIFTIETH PERCE «T I It
34.40 14.30
sf vmr» fifth pfbcehtiu
H.90 28.20
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APPENDIX D-2. STATISTICAL STREAM FLOW DATA FOR
WABASH RIVER (43)
03J22S00 KA8ASH «IV(R «CAR «JW CDOTOOK. IK
LOCATION. --Lit 40°33'S0". lonq 84°48'10- . in HCtSEi sec. 3. 1.24 a.. R. IS £.. Jj r Count,. Hydrologlc Unit 05120101. '.-. left >m
10 ft do.nitrM« froa county brldoe on Indiana-Ohio State lint road. 2 ai east of «~ Corydon, 2.8 ai dcwnstrcaa fraa &aa«ar
Crert and at alia. 466.0.
DRAINAGE »«• -,t; ai *.
PERIOO Of RE CORD. --April 1951 to Seoteacer I98S.
GAGE.--Water -staoe recorder. Oatua of gage It 8X.10 ft above aatlonal Geodetic Vertical Oatua of 1929. Prior to Jure 24, 1953.
nonrccordlng oage at saae site and datua.
REMARKS.—Occasional regulation by Grand late, diversion froa or Into St. Marys River basin, and into Mtaai and Erie Canal.
AVERAGE DISCHARGE. --34 years. 20? ft '/S. 10.47 in/yr.
EXTREMES FOR PERIOO OF RECORD. --Na.iaua discharge. 8.720 rt'/s Jan. 22. I9S9: aaoe heioM. 20.47 ft. froa flosdavarts; aiaiaua dally.
0.8 ft
J
/s Oec. 22. 23. 1963.





































1 2 3 4 S 6 7 9 10 II 12 13 14 15 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
NUMBER Of DATS la CUSS
I 2 11 10 10 7 13 64 24 9 8 7 14 IS 6 9 20 38 32 17 14 13 4 7 2
1 17 21 61 35 13 19 29 IS 14 21 20 21 21 14 12 10 8 3 6 2
9 2 22 50 88 33 31 27 14 19 IS 13 7 6 2 7 2 1 3 2 2 1
7 17 33 29 38 3S 36 17 18 22 20 15 10 11 17 7 11 6 4 8 3 1
4 II 9 41 31
33 22 16 14 17
21 2S 42 26 IS 14 14 7 8 13 20 26 14
9 10 13 30 9 12 17 12 16 IS 38 25 11
4 13 IS 13 14 24 27 16 19 19 27 SI 60 17 12
S 15 19 45 20 20 27 14 18 12 13 IS 23 It 9 24 20 22
16 23 13 29 34 39 26 42 21 20 16 13 15 13 16 6 10
14 3 23 22 36 37 20 17 9 10 10 15 14 13 12 13 11 17 19 14 4
1 9 18 44 37 32 19 19 23 2S 18 15 22 4 8 29 13 S 5
4 16 38 39 46 46 30 28 16 19 12 8 10 IS 9 8 1 2 S 3
1 2 6 14 39 44 48 42 37 17 9 8 9 12 4 6 6 9 4 8 6 2
6 13 54 68 43 38 25 12 9 10 6 7 6 4 4 8 6 13 7 5
1 2 6 22 61 48 28 35 34 25 10 18 16 7 16
4 6 2S 39 13 18 31 21 26 20 18 IS
8 6
12 9
6 24 29 28 18 24 34 22 20 14 10
23 17 32 9 7 20 29 27 37 38
6 38 10 16 12 12 IS 9 13 22 34 60 46 27
S S 3 6 2
7 14 17 16 16
6 45 18 IS 10 10
13 33 27 14 12 4
7 810
1 4 25 36 51 42 26 22 16 8 9 14 19 27 20 9 7 7
41 28 68 66 30 19 8 IS 16 10 7 12 10 4 7 7 3 4 4
4 12 7 29 29 17 17 46 16 11 IS 12 11 19 30 13 16 12 11
2 9 14 14 4 33 19 12 14 26 30 32 35 27 25 17 8 7 9
1 9 13 8 16 13 10 21 27 34 28 4S 38 32 17 9
3 42 23 17 33 23 30 32 2S 17 16 12 8 6 IS 16 10
14 9 11 28 18 10 9 6 S 25 34 30 II 27 23 IS 22 17
13 37 24 29 14 14 20 16 IS 26 31 41 20 22 13 9 5 6
5 3 12 24 25 19 22 11 18 10 16 29 16 19 27 29 23 14
10 22 26 23 17 17 20 24 46 27 14 6 9 3S 25 12 9
26 47 36 28 23 23 28 18 IS 31 19 12 13 10 8 6 3 4
5 22 33 26 10 4 9 12 14 26 22 26 32 40 19 25 11 7
«21 1 5 6 IS 16 33 21 21 18 21 47 42 36 32
19 4S 16 22 20 19 17 18 13 11 10 22 20 23 22 20 9 8













9 IS 1 8 2
10 10 10 10 613 3 11
10 11 6 11 2
4 4 2 2
5 7 7 S I
5 S 2 1 II
4 11 1 1
6 2 5 14 111








































































CLASS VALUt TOTAL ACCUM PERCT CLASS VALUE TOTAL ACCUa PtRCT
12 17.0 696 8487 68.34
13 22.0 615 7791 62.73
14 29.0 605 7176 57.78
15 39.0 634 6571 52.91
16 51.0 sao S937 47.81
17 67.0 617 53S7 43.14
18 88.0 618 4740 38.17
19 120.0 493 4122 33.19
20 150.0 622 3629 29.22
21 200. 628 3007 24.21
22 270.0 61? 2379 19.16
23 350.0 483 1767 14.23
25 610.0 247 9SS 7.71
26 810.0 219 711 5.73
27 1100.0 131 492 3.96
28 1400.0 156 361 2.91
29 1900.0 78 205 1.65
30 2400.0 69 127 1.02
31 32O0.0 44 56 0.47
32 4300.0 10 14 0.11
33 5600.0 2 4 0.C3
34 7400.0 2 2 0.02
-90-
APPENDIX D-2. (CONTINUED)
lOWEST HF.AA DISCHARGE AM) RAMI* FOB IK FOUOUIRG «l*8£R OF CORSEOJTIVE OATS III TEAR EH01RG KARCH 31
TEAR I 3 7 14 30 60 90 120 183
195? 2.20 5 2.X 4 2.X 4 3.10 4 4.40 7 S.X 5 6.10 4 8.X 6 16.00 9
1953 13.00 33 14.X 33 14.X 33 1S.X 33 1S.X 30 20.X 28 35.X 28 45.X 28 46.X 24
1954 5.00 18 5.40 18 S.X 17 6.20 IS 7.20 16 8.10 12 S.X 11 S.X 7 11.X 6
195S 1.00 2 1.00 2 1.10 2 1.70 1 3.X 1 8.10 13 10.X IS 13.X 15 32.X 16
1956 4.50 14 5.00 15 S.X IS S.X 13 6.X 12 9.X 17 17.X 19 26.X 22 41.X 20A.X 111957 5.00 19 5.00 16 s.x 12 5.10 10 S.X 10 S.X 6 6.X 6 6.90 8
1958 8.40 29 9.10 30 11.
X
30 14.X 32 20.X 32 86.X 33 96.X 33 119.X 33 249.X 34
1959 11.00 32 11.00 32 11. 31 12.X 31 28.X 33 73.X 32 B0.X 32 89.X 31
- 132.X 31
1960 5.50 23 5.50 19 S.X 19 6.40 16 7.70 19 S.X 16 10.X 16 15.X 17 . 29.X 14
1961 2.00 4 2.00 3 2.X 3 2.X 3 4.X 5 4.X 2 S.X 3 6.X 3 7.X 2
1962 4.40 12 4.90 13 S.X 18 7.X 21 16.X 31 19.X 27 31.X 27 37.X 27 57.X 2S
1963 2.90 s 3.X 9 4.70 11 S.X 12 6.X 14 10.
X
18 10.X 17 11.
X
13 12.X 7
1964 0.80 1 0.83 1 0.87 1 l.X 2 3.X 2 4.X 3 5.10 2 S.X 1 6.X 1
1965 2.60 7 2.80 5 3.X 6 3.X 7 4.X 6 6.X 7 6.X 5 6.40 4 S.X 4
1966 2.40 6 2.80 6 3.X 5 3.20 S 3.X 4 4.90 4 l.X 8 8.X 5 8.70 S
1967 1.40 3 2.X 7 3.70 8 4.20 s 5.20 9 6.X 8 7.10 7 9.70 11 20.X 10
1968 4.80 15 5.50 20 6.10 21 6.70 16 7.X 17 8.40 14 9.X 14 13.X 16 22.X 12
1969 6.60 ?S 7.X 26 S.X 26 S.X 26 9.X 24 12.X 21 18.X 20 31.X 24 64.X 27
1970 7.50 28 7.X 28 8.10 27 9.10 27 11.X 25 25.X 29 44.X 30 57.X 29 98.X 29
1971 5.00 20 5.50 21 6.X 20 6.X 20 S.X 20 (.X IS S.X 12 8.90 9 13.X 8
1972 s.x 21 6.X 22 6.X 22 7.40 22 9.X 23 1S.X 23 23.X 23 22.X 19 41.X 21
1973 8.80 30 9.50 31 11. 32 11.
X
29 13.X 29 46.X 31 73.X 31 101. 32 229.X 33
1974 4.80 ie S.X 1« 5.50 16 6.70 19 6.X IS 11. 19 42.X 29 84.X 30 109.X 30
1975 7.00 27 7.10 25 7.50 23 S.X 24 8.40 21 16.X 24 25.X 24 22.X 20 32.X 17
1976 5.50 22 6.20 23 7.X 25 8.20 2S 11.
X
26 25.X 30 28.X 26 31.X 25 40.X 18
1977 3.20 9 3.20 a 3.40 7 3.40 6 3.X 3 4.X 1 4.X 1 5.X 2 7.X 3
1978 4.00 11 4.10 11 4.X 10 6.X 14 7.70 18 11. 20 11.
X
18 11. 12 23.X 13
1979 3.80 10 4.X 10 4.10 9 4.40 9 4.X 8 6.X 9 7.X 9 9.X 10 31.X 15
1980 29.00 34 31.
X
34 37.X 34 46.X 34 6S.X 34 104.X 34 125.X 34 164.X 34 162.X 3?
1981 6.40 24 6.70 24 7.50 24 7.90 23 8.X 22 14.X 22 22.X 22 22.X 21 42.X 23
1982 8.90 31 9.X 29 9.90 29 11. 30 11. 27 16.X 25 2S.X 2S 36.X 26 81.X 28
1983 4.50 13 5.10 17 5.20 13 S.X 11 6.X 11 6 90 10 S.X 10 12.X 14 41.X 22
1984 4.90 17 4.90 12 5.20 14 6.40 17 6.70 13 7.X 11 S.X 13 I7.X 18 40.X 19
1985 6.90 26 7.60 27 9.10 28 10.X 28 12.X 28 16.X 26 18.X 21 28.X 23 60.X 26
HIGHEST NEAR DISCHARGE AM) RAMI Mi FOR THE fOLUMIIG HURBER OF CONSECUTIVE OAVS III TEAR EKOIRG SEPTEMBER 30
TEAR 1 3 7 IS 30 60 90 120 1S3
1952 3810.X 16 3210.X 10 1850.X 14 1350. 11 1030.X 13 837.X 9 745.X 6 66S.X 5 519.X 6
1953 3630.X 19 1970. 25 971.X 29 756.X 27 584.X 27 405.X 28 372.X 26 334.X 26 296.X 23
1954 96S.X 33 698.X 33 369.X 33 224.X 33 179.X 33 121 00 33 94.X 33 80.X 34 61.X 34
1955 2360.X 29 1440.X 30 842.X 31 628.X JO 402.X 31 310.X 31 299.X 29 2S7.X 29 190.X 30
1956 1890.X 31 1410.X 31 870.X X 687.X 29 XI. 26 569.X 21 420.X 23 360.X 23 269.X 24
1957 4720.X 5 3360.X 8 2510.X 6 1600.X ; 1340.X 4 948.X 4 XO.X 2 736.X 2 578.X 3
1958 5400.X 4 4200.X 4 3390.X 2 2090.X 2 1230.X 6 794.X 11 598 00 IS 483.X 16 366.X 17
1959 7790.X 1 6210.X 1 3420.X 1 1960.X 3 1S30.X 2 1060.X 1 760.X 4 719.X 3 524.X 5
1960 2190.X 30 1450.X 29 11(0.(0 27 719.X 28 561.X 28 368.X 29 322.X 27 291.X 27 21 l.X 28
1961 2700.X 25 2310.X 23 1730.X 20 1330.X 13 878.X 17 768.X 13 632.X 13 509 CO 13 369.X 16
1962 4500.X 8 2530.X 22 1390.X 26 S23.X 26 691.X 24 X5.X 20 496.X 19 384.X 19 266.X 25
1963 4700.
X
6 3110 00 12 1760.X 18 1110. 21 681.X 25 411. 27 286.X 30 222.X 31 153.X 31
1964 SSSO.X 3 4580. 3 2720.X 5 1S80.X 8 1290.X S 918.X 6 65S.X 10 496.X IS 330.X 18
1965 2460.X 27 1660.X 28 1460.X 2S 954.X 24 698.X 22 S59.X 22 448.X 21 345.X 24 230.X 26
1966 911. 3< 596.X 31 360.X 34 19S.X 3< 147.X 34 87.X 34 82.X 34 8S.X 33 68.X 33
1967 3X0.X i; 3260.X 9 2280.X 6 1180.X 19 104O.X 11 700.X 14 646.X 11 566.X 10 484.X 8
1968 4560.X 7 3390.X 7 2220.X 9 1270.X 17 898.X IS 673.X 16 X2.X 14 513.X 12 437.X 11
1969 3400.X 20 2690.X 19 1610.X 23 1 180.X 18 766.X 20 528.X 24 403.X 25 36/ X 22 X2.X 22
1970 3240.X 21 2540.X 21 1470.X 24 83S.X 2S S56.X 2S 436.X 26 43S.X 22 XI.X 21 314.X 19
- 91 -
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NORWl KONlWY KMS (All DATS)
Illl OCT NOV OEC JAN IK) NARCH APRIL HAT JUKi JUir AUG SEPT
1951 ...... 277.X 179.00 37.00 17.60 S.98 6.92
1952 5.86 24.70 391.00 B68.X 547.
X
692.00 44S.0O 16;. 00 34.10 20.80 63.10 114.00
1953 17.00 47.70 23S.O0 283.00 246.00 546.00 109.00 347.00 73.10 21.
X
16.60 9.89
1954 7.SS 9. S3 9.26 32. 30 44.20 79.90 140.00 29.80 41.70 7.10 20.20 3.36
1955 101.00 59.80 112.00 239.
X
259.00 344.00 98.60 29.40 44.50 31.10 11.60 38.X
1956 118.00 275.00 34.50 40.10 509.00 486.00 258.00 158 00 148.00 47. 17.00 6.48
1957 5 32 7.91 69.X 222.00 298.00 141.00 1328.0 552.00 504.00 532.00 26.10 163.00
1958 116.00 194.00 715.00 310.00 133.00 97.90 190.00 135.00 1161.0 349. 2S7.00 102.00
1959 105.00 101.00 46.60 982.00 814.00 472.00 428.00 423.00 33.90 14.70 9.25 9.12




69.X 66.50 65.20 141. 17.10 7.36








1962 62.40 21.80 19. S20.X 435.X 511. 55.50 52.70 30.70 21. 9 60 10.80
1963 12.X 13.X 8.34 18.40 30.10 652.X 143.X 36.70 23. X 24.40 7.00 4.24
1964 5.40 6.S7 3.96 14.x 9.31 S25.X 1275.0 145.X 18.20 13.70 13.20 8.04
1965 4.72 7.96 6.76 22.70 221. 411. 696.X 39.60 12.10 7.X 5.56 9.05
1966 19.X 4.X 5.99 54.90 . 109. 65.70 50.10 114.x 19.50 15.10 6.69 7.90
1967 9.X 99.10 59S.X 151. 229. 968.X 383. 539.X 49.10 30.X 10.80 7.48
1968 9.57 76.X B68.X 439. 468.X 243.X 123. 453.X 204. 34.X 75.20 U.X
1969 U.X 106.X 286.X 600.X X7.X 128.X 258.X 218.X 141. 152. X 19.90 44. 60
1970 123.X 215 X 165. X3.X 130. X X6.X 45S.X 189,
X
102.X 45.50 13.10 9.07
1971 8.01 9.42 17.X 22.40 646.X 297. 43.90 130.X 163. 40.40 21.10 38.X
1972 20.X 9.36 448.X 277.X 120.X 19S.X 8S1.X 350. 116. X 134 X U.X 460.
1973 312.X 1144.0 727.X 466.X 409.X 959.X 515. 113 X 325 X 80.90 23/.X 78.10
1974 8.47 103.X 4/6.X 921.X 483. 468. 310.X 61.50 42.10 22.40 18.X 49.
UTS 9.18 Sl.X 493.X 554.X 788.X S75.X 197.X 77.70 83.X 20.90 46.10 23.90
1976 42.X 30.X 232.X 4SS.X 778.X 3S0.X 32 X 25.20 72.50 26.X 15.70 10.X
1977 9.25 7.12 5.36 3.62 181. 234.x 79. 35.10 13.10 9.40 13.70 47.90
1978 43.10 U.X 304.x 161.X 69. 1216.0 707. 247.X 55.40 104. 12.70 S.88
1979 7.09 14.20 45. 159. 167. 599.X 384 X 134.X 108.X 2S6.X 250. 72.40
1980 146.X SS8.X 368.X 260.X 251. /49.x 413. 93.X 569. 85.90 141 x 1S.X
1981 17.40 40.20 22.X 19.20 232.X 44.20 214. 696.X 1X3.0 187. 39. 17.
1982 23.90 65.X 168.X 584. 774. 1145.0 S16.X 198.X 221. S3.X U.X 7.17
1983 6.86 57.10 190.X 117. 164. 57.X 310.X 349.X S7.X 44. 9.19 6.87
1984 34.70 322.X 4S3.X 89. 297. 732.X 1X1.0 244.x 67.20 88.70 20.40 14.20
1985 29.X 1S8.X 351.X 225.X 811. 477. 340.X 86.10 91. 22.50 12.90 8.25
OCT NOV DEC JAK
TWENTY FIFTH PERCENTILE
7.98 9.50 18.60 38.10
FIFTIETH PERCENTILE
17.19 43.90 171.00 232.00
SEVENTY FIFTH PERCENTILE
47.90 104.00 449.00 458.00
APRIL HAT JUNE JtAY
TWENTY FIFTH PERCENTILE
23.00 66.50 37.00 20.90
FIFTIETH PERCENTILE
10.00 145.00 72.50 34.80
SEVENTY F1HH PERCENTILE
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